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TITLE 

Layered structure with electric leads for a body worn device. 
AREA OF THE INVENTION 
The invention relates to a layered structure for a body warn device v^^herein electric 
signals are transported along metallic leads, which are adhered to a layer on or within the 
layiered structure and where a first and a second lead for connecting a first and a second 
terminal of a component are provided. The circuit board may be a regular PCB or a flex 
print or other type of multilayer circuit. Such a layered structure is typically used in 
hearing aids, head sets and other small size body worn devices wherein electric signal 
processing takes place. Other types of body worn devices wherein the invention finds use 
is in pacemakers and insulin pumps. The device may be worn on any part of the human 
body. 

BACKGROUND OF THE INVENTION 

In certain types of devices it is a problem, that the electric leads radiate magnetic and 
electric fields. These fields may disturb other parts of the circuitry or components 
mounted on or in relation to the circuit Also the leads may pick up electric or magnetic 
fields fi:om nearby parts of the circuit or firom devices at or near iho circuit board. It is 
known to arrange the first and second lead adjacent to one another, such that the currents 
which in this case will have opposite directions in the two lead produce electric and 
magnetic fields of opposite polarity, which to some degree will cancel out each other. 
This can be done by arranging the leads on each their side of a thin layer in the board and 
opposing each other. For certain applications this is however not enough to overcome the 
problems of electric and magnetic fields. One way of solving the problem is to use 
shields on one or both sides of the leads. This is however not practical in many cases, as 
more layers m the PCB will be required for this purpose resulting in both more expensive 
and more voluminous PCB's. Especially in hearing aids this is a big problem, as the 
extra draiand for volume will result in builder and less attractive hearing aids. 
In hearing aids it is also known to use a pair of thm isolated whres for the leads in stead 
of providing leads on the circuit board, and in doing so .llie wires may be twisted around 
each oflier. This will reduce the radiation problems, as the twisted vwres radiate much 
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less energy, and have a strongly reduced ability to pick up radiation. The use of such 

wires is however very cumbersome, as they must be handled manually, which makes the 

production price of the apparatus rise. Also in maaual operations of this nature some 

variations are bound to occur and this naay result in some variation as to how well the 

units fimctioiL. 

It is the object of the invention to provide a layered structure with circuitry for a hearing 
aid wherein flie above problems are solved. 

SUMMARY OF THE INVENTIO 

According to the invention the problems associated with the prior art are solved by 
passmg the two leads side by side and alternating on the two sides of a layer, and in such 
a manner that the first and second lead will cross one another at an angle but passing on 
each their side of the layer; In this manner the tow leads will pass along the layer in a 
double spiral, and at each twist of the spiral, the first and the second lead will pass across 
one another, but with the layer between them. In such a double spiral it is assured that the 
radiation firom the leads becomes minimal, and that the ability to pick up electromagnetic 
radiation is mininiized. - 

It is preferred to pass the leads jn such a way that a maximum number of twists is 
achieved. In this way the electric and magnetic fields produced in each lead when audio 
frequency signals are passed through the leads will cancel each other most eflEiciently. 

In an embodiment the leads from one through hole of the layer to the next are drawn in a 
straight line and the through holes for passing the leads through the layer axe placed side 
by side with no more space there between than is necessary for isolation purposes. 

In a preferred embodiment of the invention the leads are connected to an amplifier at one 
end and to ahearmgaidreceiverattheolher end. When such a lead to tiie receiver is 
used, the radiation and pick up firom the leads is so small that the telecoil may be placed 
at any desired place on the circuit board, without regards to the radiation firom the leads 
connecting the receiver. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an example of an embodiment of the invention on a PCB. 

DESCRIPTION OF A PREFERRED EMBODIMENT * 

Fig. 1 shows a front view of a part of a PCB layer. The leads marked in black 2a, 2b, 2c, 
2d are on the front side of the layer, and the leads marked in grey la, lb,-lc. Id are on 
the back side. A lead 1 a on the front side passes along a micro via 3a to the back side, on 
the back side in the path lb, and back to the front side through the layer in micro via 3b, 
and on the front side Ic. The other lead 2a passes on the back side to micro via 3d and to 
the front side, along'the front side 2b to via 3e, on the back side 2c to another micro via 
3f and back to the front side 2d. 

Typically the lead la,lb,lc,ld connects a current consuming device like a hearing aid 
receiver with the amplifier, and the lead 2a,2b,2c and 2d is the return lead from the 
receiver to the amplifier. The pairs of leads la, 2a; lb, 2b; lc,2c all cross each other but 
always on each their side of the layer. The distance between the micro vias 3a and 3e in 
the length direction of the double lead is choses to be in the same order as the distance 
between the vias 3a and 3d in the sideways direction. The four vias 3a, 3e, 3d,3b then 
* forms the comers of a square and the leads lb and 2b connects the comers of this square. 

The size of the square is chosen to be as small as possible, thereby placing the leads as 
close to one another as possible. In this way raidiation and pick up is kept as small as 



It is however possible that other objects axe placed on the print and thus this ideal 
placement of the leads camot always be maintained. 

In the above example the leads are printed on each their side of a print layer in a PCB, 
but tiiey could also be embedded in the multi layer structure within or on an IC. 



possible. 




wo 2004/034756 



PCT/DK2003/000630 



4 

A layered structure as described above may be used in other kind of devices than hearing 
aids. This could be in any body worn electronic device/ wherein problems of radiation of 
electromagnetic energy &om electric leads is a problem. 
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